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3B0JlK)U,Hfl <!>AyHbI I1APA3HT0B PbIB 
B 03EPAX KAPEJlO-KOJlbCKOH JIHMHOJlOrHMECKOfl OBJ1ACTH 
(B CBJI3H C TMflOJlOrMEM 03EPHblX 3K0CMCTEM) 

E. A. PyM$iHu,eB 

BbiHBJieHbi HeKOTOpbie o6iu,He acneKTbi h MexaHH3Mbi cTaHOBJieHHH (JjayHbi napa3HTOB pbi6 b 33bh- 
chmocth ot THna h cyKueccHH 03epHbix SKOCHCTeM Ha npHMepe Kapejio-KojibCKOH jiHMHOjiorHqecKOH o6ji. 
JX aHa xapaKTepHCTHKa ocHOBHbix thiiob 03ep c yqeTOM napa3HTOJiorHqecKHX ashhux. npe^jumeHa 
cxeMa THnojiorHH h sbojiiouhh 03ep. 

B HacTOHiueM nccjieAOBaHHH BCKpbiBaioTCH HeKOTOpbie o6mne acneKTbi h Mexa- 
HH3MbI CTaHOBJieHHH (})ayHbI napa3HTOB pbl6 B 33BHCHMOCTH OT THna H cyKueccHH 
03epHbix SKOcncTeM. HacTHMHOAaHa xapaKTepHCTHKa ochobhux THnoB 03ep c yqeTOM 
napa3HTOJiorHnecKHx AaHHbix. Ilpe,zyio>KeHa cxeMa THnojiorHH h sbojiiouhh 03ep 
Ha npHMepe Kapejio-KojibCKOH JiHMHOjiorHqecKOH o6ji. AHajiH3 (J)ayHbi napa3HTOB 
npoBe/ieH c npHMeHeHHeM MeTO^a «(J)ayHHCTHqecKHx KOMnjieKCOB» HnKOjibCKoro 
(1947) h yneTOM H3MeHeHHH, BHeceHHbix b Hero no3Auee phaom Apyrnx aBTopoB 
(HKOBjieB, 1964; OpejiKOB, UlyjibMaH, 1971; CbiqeBCKan, 1976; JX OHeu, 1979; 
flyraqeB, 1984). 

B cooTBeTCTBHH c 3THMH nonpaBKaMH 6opeajibHbin paBHHHHbiH, BepxHeTpeTHq- 
HblH H nOHTO-KaCnHHCKHH (})ayHHCTHqeCKHe KOMnjieKCbl paCCMaTpHBaiOTCH HaMH KaK 
3KOJiorHqecKHe rpynnnpoBKH ojxnoro 6opeajibHoro paBHHHHoro KOMnjieKca. 3th 
rpynnHpoBKH no-pa3HOMy aAanTHpoBaHbi k hh3khm TeMnepaTypaM, hto OTpa>KaeTcn 
Ha hx apeajie. B oTjiHqne ot JXoneix Mbi He coxpaHneM 3a hhmh Ha3BaHHH, AaHHbie 
HHKOjibCKHM. riepBan rpynnHpoBKa — najieapKTHqecKan — paccMaTpHBajiacb 
HHKOjibCKHM KaK SopeajibHbiH paBHHHHbiH KOMnjieKC. BTopan rpynnHpoBKa — 
aM(J)H6opeajibHan (no HnKOjibCKOMy, BepxHeTpeTHqHbiH KOMnjieKC), TpeTbn — 
noHTO-KacnHHCKan (no HHKOJibCKOMy, noHTO-KacnnHCKHH KOMnjieKC). JX aHHbiH 
MeTOA HccjieAOBaHHH b napa3HTOjiorHH 6biji BnepBbie npHMeHeH TyceBbiM (1955). 
HaMH oh BnepBbie Hcnojib3yeTcn jxjw H3yqeHHH Been (})ayHbi napa3HTOB, a He OTAejib- 
Hbix CHCTeMaTHqecKHx rpynn, h jxjw pa3Hbix THnoB 03ep cpaBHHTejibHO KpynHoro 
perHOHa (Rumyantsev, 1989). 

B npouecce sbojiiouhh (J)ayHbi boaocmob 33MeTH0 MeHneTcn cooTHomeHHe npeu- 
CTaBHTejiefi SopeajibHoro npeuropHoro, apKTHqecKoro npecHOBOAHoro h fiopeajib- 
Horo paBHHHHoro (J)ayHHCTHqecKHx KOMnjieKCOB. PacnpocTpaHeHHe h qncjieHHOCTb 
hx, a TaK>Ke pojib b noBbimeHHH tpo(J)hocth 03ep c ceBepa Ha ior OTpa>KeHbi b cxeMe 
(pHC. 1). 

9Kojioro-napa3HTOjiorHMecKHe nccjieflOBaHHH pbid, npOBeAeHHbie b KapejiHH 
h upyrHx perHOHax (LUyjibMaH h a p., 1974, h up ), y6euHTejibHO noKa3ajiH, hto 
napa3HTO(J)ayHa pbi6 qyTKO OTKjiHKaeTcn Ha juo6bie H3MeHeHHH b rHupojiorHqecKOM 
h rHApofinojiorHqecKOM pe>KHMax boaocmob. 3to h nocjiy>KHjio HaM AOCTaToqHbiM 
ocHOBaHHeM jxJin Toro, qTofibi AonycTHTb HajiHqne 6ojibiuoH 33 bhchmocth (J)ayHbi 
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Phc. 1 . Kapia-cxeMa H3MeHeHHH pojiw OTAejibHbix (JjayHHCTHqecKHx KOMruieKCOB (1 — 3) b noBbimeHHH 
Tpoc()HOCTH 03ep npH ABH>KeHHH c ceBepa Ha lor b npe^ejiax Kapejio-KojibCKOH jiHMHOJiorHqecKOH 

ofijiacTH. 

1 — 6opeajibHbiH npeAropHbift; 2 — apKTHwecKHH npecHOBO^Hbifl, 3 — dopeaJibHbift paBHHHHbifi. 

Fig. 1. Showing the role of individual faunistic complexes in the increase of the trophic level of lakes 
in the Karelian-Kola limnological region (from the north to the south). 

napa3HTOB OT THna H pa3BHTHH 03epHbIX 3KOCHCT6M. n03HaHHH 3aKOHOMep- 

HOCTefl H3MeHeHHH, OTpa>KaiomHx pa3BHTHe BO^oeMOB, paccMOTpHM 03epa Kapejio- 
KojibCKOH jiHMHOjiornqecKOH o6ji., HaxoAHmnecH Ha toh hjih hhoh cTeneHH pa3- 
BHTHH. 

B HarneM HCCJieAOBaHHH npHHHTa c HeKOTOpbiMH H 3 MeHeHHHMH (c yqeTOM napa- 
3HTOJiorHqecKHx ztaHHbix) THnojiornqecKaH cxeMa 03ep, KOTopan CHHTe3HpyeT b ce6e 
sjieMeHTbi pana Kjiaccn^HKauHH, b nepByio onepeztb Tepxta, h, Ha Ham b3tjiha, 
ToqHee OTpa>KaeT o6myio HanpaBjieHHOCTb cyKueccnoHHoro npouecca 03epHbix 
3KOCHCTeM no KpaHHen Mepe b OTHomeHHH napa3HTapHbix cncieM. B npe,zyio>KeHHOH 
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KjiaccHcf)HKauHH 03ep yqTeHa cneunc})HKa Kapejio-KojibCKOH AHMHOAorHqecKOH o6a., 
b cbh3h c qeM HeKOTopbie AeTajiH ee MoryT He noAXOAHTb K ApyrHM ahmhoaoth- 
qecKHM odjiacTHM. 

Pa3BHBan KOHuenuHio Tep^a (1947, 1949) o reHeTHqecKHx cbh3hx h 6hohomh- 
qecKHx ocodeHHOCTHx OTAeAbHbix rpynn 03ep, b KaqecTBe hcxoahoto THna 6oAb- 
UIHHCTBa H3 HHX npHHHMBIOTCH nepBHHHbie OJIHrOTpO(})Hbie (yjIbTpaOJIHrOTpO(})Hbie) 
03epa. B HacTOHiuee BpeMH tbkhx 03ep HeT, nocKOjibKy Bee ohh nponiAH OoAbinHH 
HAH MeHblHHH nyTb pa3BHTHH. IlepBHqHbie OJIHrOTpO(})Hbie 03epa OTJIHHajIHCb HBAH- 
qweM HCKjnoHHTejibHO xoAOAHOBOAHbix h OKCH(})HjibHbix npeACTaBHTeAeft 6opeajIb- 
Horo npeAropHoro h apKTHqecKoro npecHOBOAHoro (})ayHHCTHqecKHx KOMruieKcoB, 
KOTopbie cocTaBjiHjiH ocHOBHoe ha po c})ayHbi, BKjiioqaH pbi6 h napa3HTOB. J\a>Ke 
b HacTonmee BpeMH b HeKOTopbix 03epax KoAbCKoro n-OBa coBepmeHHO OTcyT- 
CTByiOT 6opeajibHbie paBHHHHbie bham (})ayHbi, HanpHMep napa3HTbi, cneuHcf)HqHbie 
AAH KapnoBbix pbi6. 

H 3 coBpeMeHHbix 03ep 6AH>Ke Bcero ctoht k nepBHqHbiM OAHroTpoc})HbiM 03epaM 
HeKOTopbie OpTOKAaAHHHOBbie BOAOeMbI KOAbCKOrO n-OBa, KOTOpbie B CHAy CBOHX 
npwpoAHbix oco6eHHOCTeH npeTepneAH MeHbiuHe H3MeHeHHH. 3to npeHMymecTBeHHO 
cydapKTHqecKHe OAHroTpocj)Hbie BOAoeMbi. OayHa napa3HTOB b hhx hbahctch 
cyKueccHOHHO caMOH moaoaoh h OTAHqaeTcn HanOoAee bmcokhm pa3BHTHeM 
6opeaAbHoro npeAropHoro h apKTHqecKoro npecHOBOAHoro KOMnAeKCOB cpeAH 
Bcex HccjieAOBaHHbix 03ep. PoAb 6opeaAbHoro paBHHHHoro KOMnAenca ocAaOAeHa, 
h oh npeACTaBAeH SBpHTepMHOH naAeapKTHqecKOH rpynnnpoBKOH. CneuH(j)HqHbie 
AAH KapnoBbix pbi6 napa3HTbi, npeACTaBAmomne OopeaAbHbiH paBHHHHbifi KOMnAeKC, 
3a peAKHMH HCKAioqeHHHMH, OTcyTCTByiOT. OqeHb xapaKTepHO npHcyTCTBHe b 03epax 
paqKOB poAa Salmincola, BCTpeqaeTcn peAHKTOBan nHHBKa Acanthobdella peledina. 
FIocjieAHee oOcTOHTeAbCTBO cBHAeTeAbCTByeT o OoAbmofi 6jih30cth 3thx 03ep k nep- 

BHHHblM OAHTOTpO(|)HbIM BOAOeMaM. 

TaMMapaKaHTOBbie BOAoeMbi, BKjnoqaiomHe b ce6n OHe>KCKoe h JlaAO>KCKoe 
03epa, xapaKTepH3yK)TCH caMbiM OoAbuiHM pa3HOo6pa3neM (J>ayHbi napa3HTOB 
(60Aee 200 BHAOB), OCHOBy KOTOpOH COCTaBAHIOT TpH xopomo pa3BHTbIX C})ayHHCTH- 
qecKHx KOMnAeKca — OopeajibHbiH npeAropHbin, apKTHqecKHH npecHOBOAHbift 
h OopeajibHbifi paBHHHHbifl, BKAioqaioui.HH b ce6n naAeapKTHqecKyio, noHTO-KacnHH- 
CKyio h aM(j3H6opeaAbHyio rpynnHpoBKH. TeTeporeHHbiH xapaKTep 4>ayHbi 3thx 03ep 
ycHAeH TaK>Ke 3a cqeT npncyTCTBHH bhaob HeKOTopbix Apyrnx KOMnjieKCOB: coaoho- 
BaTOBOAHoro, aTAaHTHqecKoro, hhahhckofo paBHHHHoro. B napa3HTO(})ayHe Aococe- 
Bbix pbi6 oqeHb xapaKTepHO npHcyTCTBHe tbkhx bhaob, KaK Myxidium salvelini, 
Gyrodactylus sp. (Salvelinus), Tetraonchus borealis, Salmincola salmoneus, 
S. thymalli, S. edvardsii . BoAbmoe pa3HOo6pa3He (})ayHbi 3thx 03ep HecoM- 
HeHHO oOycAOBAeHO hx KpynHbiMH pa3MepaMH h HaAHqneM MHoroqHCAeHHbix 3bah- 
bob h ry6, KOTopbie oOecneqHBaiOT mho>k0ctbo SKOAornqecKHx hhui. TaMMapa- 
KaHTOBbie 03epa, xoth h 6ah3kh k HcxoAHOMy THny nepBHqHbix OAHroTpoc})Hbix 
BOAoeMOB, ho Bee >Ke otctoht ot nocAeAHHx AaAbine, qeM opTOKAaAHHHOBbie 03epa 
KoAbCKoro n-OBa. B hhx hmciotch y>Ke 3HaqHTeAbHO H3MeHeHHbie OTAeAbHbie 
yqacTKH, noABeprinnecn b OoAbmen hah MeHbmeH Mepe bo3achctbhk) npoueccoB 
3BTpoc})HKauHH h AHCTpoc^HKauHH. OHe>KCKoe h JlaAO>KCKoe 03epa XapaKTepH3yiOTCH 
aKTHBHbiM npOHHKHOBeHHeM npeACTaBHTeAen 6opeaAbHoro paBHHHHoro KOMnAeKca, 
b tom qHCAe noHTO-KacnHHCKOH rpynnHpoBKH, KOTopbie b AeAHHKOBbifl nepHOA 6mah 
OTTecHeHbi b OacceflHbi KacnHHCKoro, HepHoro Mopefl h J\ yHan. Ohh ocbohah 
npeHMymecTBeHHO OTHAeHeHHbie nAecbi h 3aAHBbi 3thx KpynHbix boaocmob. 
HeCMOTpn Ha TO qTO 3th H3MeHeHHH 6bIAH BeebMa CynxeCTBeHHblMH H npHBeAH 
k o6pa30BaHHio HanOoAee OoraTOH b bhaobom OTHomeHHH c})ayHbi napa3HTOB 
no cpaBHeHHio c ApyrHMH 03epaMH, Bee >Ke ohh He 6hah CTOAb 3HaqHTeAbHbi, htoOm 
HCKAIOqHTb npHHaAAe>KHOCTb 3THX BOAOeMOB K THnHHHO OAHrOTpO(})HbIM aKBBTOpHHM 
B UeAOM. riO-BHAHMOMy, OHe>KCKOe 03ep0 6bIAO HaCTOAbKO THnHHHblM yAbTpa- 
OAHroTpocj)HbiM BOAoeMOM, 6ah3khm k HcxoAHOMy (3aAep>KKa 3BTpOCj)HKaUHH H 
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AHCTpoc{)HKauHH npoH30iHAa H3-3a ero orpoMHbix pa3MepoB), mto b hcm, HecMOTpn 
Ha pacnojio>KeHHe b Bbathhckoh npoBHHUHH CpeAH3eMHOMopcKOH noAoSjiacTH, 
AO chx nop coxpaHHjincb MHorne bhaw 6opeaAbHoro npeAropHoro h apKTHqecKoro 
npecHOBOAHoro komhackcob. Bbui o6Hapy>KeH, HanpnMep, no KpanHen Mepe b HaqaAe 
Bena Tanon TnnnqHbin npeACTaBHTeAb apKTnqecKon npecHOBOAHOH c|)ayHbi nan 
Acanthobdella peledina. 

Sboaiouhh noHTonopenHbix 03ep OAHroTpocj)Horo Tnna 6biAa CBH3aHa c CHAbHbiM 
pa3BHTneM rAnunaAbHbix peAHKTOBbix panoB. MaccoBoe pa3BHTne nx, ocoSeHHO 
noHTonopen, oSecneqnBaAO HeoSxoAHMbie ycAOBHH aah bmcokoh hhcachhocth Tex 
napa3HTOB, >KH3HeHHbift uhka KOTopbix npoTenaeT npn yqacTnn pejiHKTOBbix panoB 
(Metechinorhynchus salmonis , Cystidicola farionis). Cyjxn no napa3HTOJiornqe- 
ckhm ASHHbiM, 3 a nocAeAHHe AecHTHJieTHH noHTonopenHbie 03epa KoHqe3epcKon 
rpynnbi 3HaqnTejibHO npoABHHyAHCb no nym 3BTpoc})HKauHH. flpn 3tom noBbiuieHne 
Tpoc|)HOCTH («kopmhocth») 03ep npoHexoAHAO He CTOAbKO 3a cqeT bhaob SopeaAb- 
hoto paBHHHHoro, CKOJibKO 3 a cqeT npeACTaBmeAen apKTnqecKoro npecHOBOAHoro 
KOMnAenca, a hmchho ofi^eKTOB 30o6eHTOca — peAHKTOBbix panoB. OAHano b HeKO- 
Topbix noHTonopenHbix 03epax (KoHqe3epo) npouecc 3BTpocj)HKauHH npoTenaA 
napaAAeAbHO c ApyrnMH — AncTpoc^HKaunen n ryMH^HKaunen. 3th npoueccbi 
OKa3aAHCb HaCTOAbKO 3HaqHTeAbHbIMH, a CBH3aHHbie C HHMH H3MeHeHHH (J)ayHbI 
HacTOAbKO cymecTBeHHbiMH, hto no3BOAHK)T HaM OTHOCHTb AaHHbie 03epa y>Ke 
k ApyroMy KAaccy — OAnroTpo(j)HbiM 3BTpo-AncTpoc})HpyK)ui > HMcn 03epaM (Ha cxeMe 
ohh pa3MemeHbi BHyTpn Bcex Tpex KpyroB) (pnc. 2). 

Cboio OAHroTpo4)Hyio npnpoAy noHTonopenHbie 03epa coxpaHHiOT ao onpeAe- 
AeHHoro npeAeAa HapacTaHnn npouecca 3BTpoc})HKauHH h cBH3aHHbix c hhm H3MeHe- 
HHH, 3a KOTOpbIM HaHHHaeTCH KOpeHHaH nepeCTpOHKa (})ayHbI. IlpOAyKTHBHOCTb 
peAHKTOBbix panoB cHH>KaeTCH BnAOTb ao noAHoro nx ncqe3HOBeHHH. CnroBbie 
TaK>Ke BbinaAaiOT hah, coxpaHnncb HexoTopoe BpeMH, TepniOT cboio qncAeHHOCTb. 
Mcqe3aiOT bhaw napa3HTOB, CBH3aHHbie b 3thmh xo3neBaMH — peAHKTOBbiMH 
panaMH h cnroBbiMH pbidaMH. TeM caMbiM 03epa nepexoAHT b HOBoe 3BTpoc()Hpo- 
BaHHoe cocTOHHne, ko rjxa pocT tpo^hocth hx y>ne HAeT TOAbKO 3a cqeT npeACTaBH- 
TeAen SopeaAbHoro paBHHHHoro (j)ayHHCTnqecKoro KOMnAexca h He CBH3aH c apKTH- 
qecKHM npecHOBOAHbiM. TaKHM o6pa30M, b OAHroTpocj)Hbix 03epax pa3Horo KAacca, 
a TaioKe npn abh>k6hhh c ceBepa Ha ior b npeAeAax KapeAO-KoAbCKofi ahmhoaoth- 
qecKOH o6a., poAb OTAeAbHbix (j)ayHHCTHqecKnx komhackcob b noBbiuieHHH Tpoc})- 
HOCTH 03ep OKa3bIBaeTCH HepaBH03HaqH0H. 

B yCAOBHHX KapeAO-KOAbCKOH AHMHOAOrnqeCKOH o6a. OAHTOTpO(|)Hbie 03epa 
ropa3AO qame h b SoAbmen CTeneHH, noABeprancb ryMHc^HKauHH Soaothmmh bo- 
AaMH, npeBpamaioTcn b AHCTpo^npoBaHHbie BOAoeMbi. KAacc OAHroTpoc{)Hbix 
AHCTpocjDHpyjomnxcH 03ep pa3MeLueH Ha cxeMe BHyTpn AByx KpyroB. B 3thx 03epax 
npeHMymecTBeHHoe pa3BHTne noAyqaiOT npoueccbi, cBH3aHHbie c AHCTpocj)HKauHeH. 
flpoHcxoAHT oSeAHeHne npeACTaBHTeAen dopeaAbHoro npeAropHoro KOMnAenca 
napa3HTOB, nocKOAbKy, 6yjxyw 6oJiee peoc})HAbHbiMH n OKCH({)HAbHbiMH, ohh He nepe- 
HOCHT CKOAbKO-HHSyAb 3HaqHTCAbHOH AHCTpO(J)HKaUHH. BbinaAaiOT TaKHe BHAbI, KaK 
Tetraotichus borealis, Dactylogyrus borealis, Gyrodactylus thymalli, G. tiemachili, 
Proteocephalus thymalli, Cystidicoloides tennuissima, Salmincola thymalli. 
OAHano oSeAHeHne apKTnqecKon npecHOBOAHOH cj)ayHbi MeHee Bbipa>KeHO h nacaeTcn 
TAaBHbiM o6pa30M He BHAOBoro cocTaBa napa3HTOB, a KOAHqecTBeHHbix noKa3aTe- 
Aefi 3apa>KeHHOCTH hmh. BoAbrne Bcero orpaHnqHBaeTcn pa3BHTHe rAHUHaAbHbix 
bhaob, CBH3aHHbix c peAHKTOBbiMH paKaMH. FIporpeccHpyiomee nocTynAeHHe 
SOAOTHbIX BOA H >KeAe30pyAHbie 06pa30BaHHH Ha AHe 03ep npHBOAHT K CHH>KeHHK) 
SHOMaccbi 30o6eHTOca. MHorne bhaw napa3HTOB, >KH3HeHHbifi uhka KOTopbix 
npoTenaeT npH yqacTHH SeHTOCHbix 6ecno3BOHoqHbix, CTaHOBHTcn peAKHMH h cxoaht 
Ha HeT. npn o6meM ofieAHeHHH 3oonAaHKTOHa, npoHCxoAnmeM b 3thx 03epax, 
3aMeTHO SoAbuiHH yAeAbHbifi Bee b nHTaHHH pbi6, b nepByio oqepeAb nAaHKTO(J)aroB, 
npHoSpeTaiOT KonenoAbi. B pe3yAbTaTe B03HHKaiOT 6oAee SAaronpHHTHbie bo3mo>k- 
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Phc. 2. CxeMa sbojhouhh 03ep. 

06o3HaqeHHH TaKHe >Ke, KaK b Ta6ji. 1. 

Fig. 2. Diagrammatic representation of the evolution of lakes. 


HOCTH RJ\n yBeJIHqeHHH qHCJieHHOCTH napa3HTOB, >KH3HeHHbIH UHKJ1 KOTOpblX CBB33H 
c 30oruiaHKTOHOM. npeACTaBHTejiH cojiOHOBaTOBOAHoro h aTJiaHTHqecKoro KOMruieK- 
COB OTCyTCTByiOT. 

B uejioM 03epa ojiHroTpcx})Horo THna xapaKTepH3yiOTCH HaH6ojibuiHM pa3HO- 
o6pa3neM (J)ayHHCTHqecKHx komiuickcob napa3HTOB h y3KOcneuH(j)HqHbix bh^ob 
b hhx, ofiecrieqHBaiOT Heo6xoAHMbie yc/iOBHH jiJin MaKCHMajibHoro bhaoboto h 
CTpyKTypHoro pa3BHTHH (})ayHbi, co3A3K)t bo3mo>khocth ajih o6pa30BaHHH Han6ojib- 
uiero KOjinqecTBa Tpo(J)Hbix CBH3en h cymecTBOBaHHH napa3HTOB c pa3jinqHbiMH 
H CJ10>KHbIMH >KH3HeHHbIMH UHKJiaMH. 3 tH OCC)6eHHOCTH pa3BHTHH (f)ayHbI OJ1HTO- 
TpO(J)HbIX 03ep 06yCJ10BJieHbI aBTOreHHbIMH npOUeCCaMH, KOTOpbie n03B0JIHK)T HM 
HaXOAHTbCH B COCTOHHHH AJIHTejIbHOrO TOMeOCTa3a, CBOHCTBeHHOrO AJIH CTa6HJlH- 
3HpOBaHHbIX SKOCHCTeM. 

EcTeCTBeHHblH XOA pa3BHTHH OJlHrOTpO(})HbIX 03ep, CBH3aHHbIH C HX 3BTpO(J)HKa- 
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unen, CKopocTb h CTeneHb ee b 3HaqHTejibHOH Mepe 3aBHCHT ot TeMnepaTypHoro 
(faKTopa h CHJibHee npoHBJiniOTCH b He6ojibuiHx no pa3MepaM BOAoeMax. Hmchho 
noaTOMy mhcjio 3BTpocbHpoBaHHbix boaocmob pe3KO B03pacTaeT no HanpaBJieHHio 
k iory, a caM npouecc 3BTpoc})HKauHH b nepByio oqepeAb npoHBJineTcn b Hedojibuinx 
xopouio nporpeBaeMbix 03epax. IlepexoA ojinroTpoc})Hbix 03ep b 3BTpo(f)HpoBaHHbie 
Bbi3biBaeT yMeHbmeHHe BHAOBoro pa3HOo6pa3HH napa3HTOB, t. e. HacTynaeT Kane- 
CTBeHHoe o6eAHeHne cj)ayHbi. Bbina^aiOT He TOjibKO 6opeajibHbie npeAropHbie, 
ho h MHorne apKTHqecKne npecHOBOAHbie bhau. Tan, nojiHoe OTcyTCTBne bhaob 
napa3HTOB, >KH3HeHHbin uhkji KOTopbix npoTeKaeT npn yqacTHH pejiHKTOBbix paKOB, 
cocTaBjineT OAHy H3 xapaKTepHbix ocodeHHOCTen Bcex 3BTpocj)HpoBaHHbix 03ep, 
HanHHan c Me30TpocJ)Hbix. Hmciotch b BHAy TaKne bham, Ka k Metechinorhynchus 
salmonis, Cystidicola farionis, Pseudoechinorhynchus borealis, Cyathocephalus 
truncatus. H 3 napa3HTOB c npnMbiM uhkjiom pa3BHTHH xapaKTepHO OTcyTCTBne 
panKOB poAa Salmincola. npeACTaBHTejiH cojiOHOBaTOBOAHoro KOMnjieKca TaK>Ke 
OTCyTCTByiOT. H 3 apKTHMeCKHX npeCHOBOAHbIX BHAOB COXpaHHIOTCH JIHUJb HeMHOrne, 
6ojiee ycTOHHHBbie k 3BTpo(})HKauHH h npnyponeHHbie b Gojibmen CTeneHH k cnroBbiM 
(Ichthyocotylurus erraticus, Phyllodistomum conostomum, Argulus coregoni, 
Diphyllobothrium dendriticum, Triaenophorus crassus, Proteocephalus exiguus). 

OAHOBpeMeHHO npouecc 3BTpO(})HKaUHH COnpOBO>KAaeTCH pOCTOM HHCJieHHOCTH 
HeKOTopbix bhaob h rpynn — HH(})y3opHH ( Apiosoma, Trichoditia), TpeMaTOA 
(Diplostomum) , paqKOB ( Ergasilus sieboldi). YcneniHO npoTeKaiOT >KH 3 HeHHbie 
UHKJibi napa3HTOB, npoMe>KyToqHbiMH xo3neBaMH KOTopbix cjiy>KaT BOAHHbie ocjihkh 
(Acanthocephalus lucii) h nH 3 HAnyM (Bunodera luciopercae, Allocreadium 
isoporum ). 

B XOAe 3BTpO(})HpOBaHHH npOHCXOAHT H3MeHeHHH B COCTaBe AOMHHHpyiOLUHX 
bhaob napa3HTOB. Ha CMeHy npeACTaBHTejiHM dopeajibHoro npeAropHoro h ap kth- 
qecKoro npecHOBOAHoro KOMnjieKCOB npnxoAflT najieapKTHqecKHe h noHTO-Kacnnn- 
CKHe BHAbi 6opeajibHoro paBHHHHoro KOMnjieKca. Pa3HOo6pa3ne napa3HTOB BcerAa 
yMeHbuiaeTcn, TorAa KaK qncjieHHOCTb hx He BcerAa yBejwqHBaeTCH. B 03epax 
c 6oraTbiM 30onjiaHKTOHOM 3apa>KeHHOCTb pbi6 napa3HTaMH, CBH3aHHbiMH c njiaHK- 
TOHHbiMH paqxaMH, OKa3biBaeTcn 33MeTHO MeHbnieft, qeM b BOAoeMax c 6ojiee 
odeAweHHbiM 30onjiaHKTOHOM. 3to o6ycjiOBjieHO TeM, hto 6ojibniHHCTBO pbi6 
njiaHKTO(j}aroB, npoHBJinn 3jieKTHBHOCTb nHTaHHH, npeAnoqHTaiOT ynoTpe6jiHTb 
b nnmy He KonenoA, a 6ojiee KpynHbix, MeHee noABH>KHbix h CTaHHbix KjiaAOuep. 
CoOTBeTCTBeHHO 3TH paK006pa3Hbie, HBJIHHCb TOHKHMH (J)HJlbTpaTOpaMH, He MoryT 
cjiy>KHTb npoMe>KyToqHbiMH xo3neBaMH 6ojibuiHHCTBa rejibMHHTOB pbi6 (napaAOKC 
UJyjibMaHa). 3BTpo(j)HKauHH 03ep conpoBO>KAaeTCH yMeHbineHneM pa3HOo6pa3HH 
napa3HTOB, B03pacTaHHeM pojin OAHoro (JiayHHCTHqecKoro KOMnjieKca — 6opeajib- 
Horo paBHHHHoro, ynponxeHHeM Tpo(})HqecKHx CBH3en xo3neB h >KH3HeHHbix uhkjiob 
napa3HTOB, hto HBjineTcn OTpa>KeHHeM o6mero ocjiaftjieHHH peryjiHTopHbix bo3mo>k- 
HOCTeH 03epHbIX 3KOCHCTeM 3BTpO(})HpOBaHHOrO THna. 

3BTpo(})HpoBaHHbie 03epa, pa3BHBancb no jihhhh cneunajiH3auHH b pa3Hbix 
HanpaBJieHHHx, HMeiOT HecxoAHyio Me>KAy co6oh napa3HTO(j)ayHy pbi6, KOTopan 
onpeAejineTcn He CTOJibKO KaqecTBeHHbiM cocTaBOM rHApo6noHTOB (xo3neB), 
CKOJIbKO nHLUeBbIMH B03M0>KH0CTHMH, CKJiaAblBaiOLUHMHCH Me>KAy HHMH. IlpOHCXO- 
AHLUHe H3MeHeHHH 03ep COnpOBO>KAaK)TCH C03AaHHeM 6jiarOnpHHTHbIX yCJlOBHH A^IH 
6ojiee 3Bpn6HOHTHbix bhaob 6opeajibHoro paBHHHHoro KOMnjieKca. Ilpn 3 tom 
onTHMajibHbie ycjiOBHH ajw oahhx rpynn >KHBOTHbix nepecTaiOT 6biTb TaKOBbiMH 
AJin Apyrnx, b qacmocTH, npeACTaBHTejien xojiOAHOBOAHbix c})ayHHCTHqecKHx 
KOMnjieKCOB. B pe3yjibTaTe nocjieAHne coKpaiuaiOT cboio qncjieHHOCTb h, HaKOHeu, 
ncqe3aiOT. Otcioas h B03HHKaeT pa3Han HanpaBJieHHOCTb pa 3 BHTHH 03ep, noABep- 
>KeHHbIX npOUeCCy 3BTpO({)HKaUHH. 

Me 30 Tpot})Hbie 03epa, HecMOTpn Ha 3HaqHTejibHoe pa3HOo6pa3ne h pa3BHTne 
pa3JinqHbix rpynn napa3HTOB, Bee >Ke yTpaqHBaiOT MHornx npeACTaBHTejien 6opeajib- 
Horo npeAropHoro h apKTHqecKoro npecHOBOAHoro cj)ayHHCTHqecKHx KOMnjieKCOB. 
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Me30Tpo(j)Hbie AHCTpocjmpyiomHecH 03epa, KOTopbie 3HaqHTejibHO npoABHHyAHCb 
no nym AHCTpocjmKauHH, OTJinqaiOTcn cpaBHHTejibHO hh3khmh KOJinqecTBeHHbiMH 
noKa3aTejiHMH 3apa>KeHHOCTH pbi6. Mto KacaeTcn Han6ojiee 3BTpoc})HpoBaHHbix 
BOAoeMOB, KOTopbie BCTpenaiOTcn b k»khoh qacTH Kapejinn, to cj)ayHa napa3HTOB 
b hhx HMeeT MeHbmee bhaoboc pa3HOo6pa3ne, no cpaBHeHHio c Me30Tpo(})HbiMH 
03epaMH, npenMymecTBeHHO 3 a cneT Bbina^eHnn 6opeajibHbix npeAropHbix n 6ojib- 
LUHHCTBa apKTHneCKHX npeCHOBOAHbIX BHAOB. B TO >Ke BpeMH OTAeJIbHbie npeA- 
CTaBHTejin 6opeajibHoro paBHHHHoro KOMnjieKca MoryT AOCTHraTb CpaBHHTeAbHO 
BbICOKOH nHCJieHHOCTH. r J1 aBHblM OTJinnneM Me30Tp0(J)HbIX 03ep KaK 3BTpO(})HpOBaH- 
HblX BOAOeMOB OT OJlHTOTpO(J)HbIX MO>KHO CHHTBTb KpaHHee 06 eAHeHHe 6opeajlbHOH 
npeAropHon (})ayHbi, nponcxoAnmee b BOAoeMax nepBoro Tnna. B CHAy 6oAbLuen 
OKCH(j)HAbHOCTH H 0 C 06 eHH 0 peO(})HAbHOCTH 3TOTO KOMnAeKCa yCAOBHH Me30TpO(f)- 
Hbix 03ep A^>Ke TaKHx KpynHbix, KaK CnM03epo, OKa3biBaiOTCH He6jiaronpnHTHbiMH 
jxji h pa3BHTHH ero npeACTaBHTejien. HaMH He BbiAeAmoTcn Me30Tpo({)Hbie 03epa 
b caMOCTOHTeAbHbin THn, nocKOAbKy ohm b KOHenHOM HTore hocht nepexoAHbifi 
xapaKTep n pe3Kon rpaHnubi Me>KAy Me30Tpoc})HbiMH n Han6oAee 3BTpo(})HpoBaH- 
HbiMH 03epaMH npoBecTH HeAb3n. Hx cjieAyeT paccMaTpnBaTb KaK nepByio CTyneHb 
pa3BHTHH 3BTpo(^Hbix BOAoeMOB, y KOTopbix npouecc 3BTpo(})HKauHH cAa6ee Bcero 
Bbipa>KeH. 

BjIHHHHe AHCTpO(J)HKaUHH npOHBAHeTCH He TOAbKO B OAHTOTpOC})HbIX, HO H 03epaX 
3BTpocJ)HpoBaHHoro Tnna. OcHOBHoe pa3Anqne Me>KAy AHCTpocjmpyiomHMHCH 03e- 
paMH OAHrOTpo4)HOrO H 3BTpO(J)HpOBaHHOrO THnOB, C OAHOH CTOpOHbl, h 03epaMH 
AHCTpocfmoro Tnna — c Apyroft, coctoht b tom, hto nepBbie H3 hhx, xoth h 3Hann- 
TeAbHO H3MeHHAHCb nOA BAHHHHeM AHCTpO(j3HKaUHH, HO BCe >Ke He HaCTOAbKO, HT 06 bI 
BbiHTH 3 a npeAeAbi CBoero hcxoahoto Tnna h nepenTH b HOBoe KanecTBeHHoe co- 
CTOHHne. llocTeneHHO 03epa OAHroTpoc})Horo h 3BTpoc})HpoBaHHoro TnnoB, noA- 
Beprancb nporpeccnpyiomen AHCTpo(J)HKauHH, Bee 6oAee otxoaht ot CBoero nepBO- 
HanaAbHoro coctohhhh h HanpaBAeHnn pa3BHTnn (no nyTH 3BTpocj)HKauHH), conpa- 
maiOT hhcao SKOAornnecKHx hhlu, TepmoT BHAOBoe pa3HOo6pa3ne napa3HTOB h, 
HaKOHeU, HaCTOAbKO yKAOHHIOTCH OT CBOeTO HCXOAHOTO THna, HTO nepeXOAHT y>Ke 
B HOBblH, AHCTpOtJ)HblH, THn BOAOeMOB. 

03epa AHCTpoc})Horo THna BKAioqaiOT b ce6n ab a KAacca — AHCTpocJmpoBaHHbie 
03epa H C 06 CTBeHH 0 AHCTpO(})Hbie 03epa. llpHMepOM AHCTpO(j)HpOBaHHbIX BOAoeMOB 
CAy>KHT CaAOHT>npBH. Oh HaCTOAbKO CHAbHO yKAOHHACH OT CBOeTO Me30Tp0(})H0r0 
COCTOHHHH, HTO MbI OTHOCHM eTO y>Ke K AHCTpO(})HOMy THny. 

Ha Ham B3TAHA, OCHOBHbie OTAHHHH AHCTpO(})HpOBaHHbIX BOAoeMOB ot co6ct- 
BeHHO AHCTpO(j)HbIX CBOA^TCH K TOMy, HTO 3TH 03epa 06 bIHH 0 CpaBHHTeAbHO KpynHbIX 
pa3MepoB, c 6oAee 6oraToft c})ayHOH, BKAionan napa3HTOB pbi6 (b hhx Bee eme 
coxpaHHKDTcn eAHHHHHbie npeACTaBHTeAH apKTHnecKoro npecHOBOAHoro KOMn- 
AeKca), o6Hapy>KHBaiOT poactbo c hcxoahhm THnoM 03ep, ot KOToporo npoH3omAH. 

03epa AHCTpoc})Horo THna pa3BHBaiOTCH b pe3yAbTaTe aohctbhh aAAoreHHbix 
npoueccoB, t. e. KaK 6bi b o6paTHOM HanpaBAeHHH no cpaBHeHHio c OAHroTpo(f)HbiMH 
BOAOeMaMH. KpaHHHM Bbipa>KeHHeM 3TOH perpeCCHBHOH CyKUeCCHH CAy>KHT AHCTpO(})- 
HblH nOAHTyM03HbIH THn 3KOCHCTeMbI, CKAaAbIBaiOmHHCH B MaAbIX 03epax C OAHO- 
BHAOBblM OKyHeBbIM HXTH0UeH030M H XapaKTepH3yK>mHHCH CBOeH OTHOCHTeAbHOH 
HecTa6HAbHOCTbio, pe3KHM coKpameHHeM bhaoboto pa3HOo6pa3HH (})ayHbi, BKAionan 
napa3HTOB, naAeHneM hx hhcachhocth, HaAHqneM oahoto 6opeaAbHoro paBHHHHoro 
cj)ayHHCTHHecKoro KOMnAenca. 

H3 Hamen cxeMbi (pac. 2), HAAiocTpapyiomefi 3 boak>uhio 03ep, BbinaAaiOT 
BOAoeMbi, H3BecTHbie noA Ha3BaHHeM auHAOTpoc})Hbix, hah auHAHbix. CneuH(J)Hqe- 
CKHe yCAOBHH, BOSHHKaiOmHe B 3THX 03epaX, a HMeHHO: CpaBHHTeAbHO He60AbmHe 
pa3MepbI, 6eCTOHHOCTb HCKAIOHHTeAbHO CAa6aH MHHepaAH3aUHH, OTCyTCTBHe 
nocTynAeHHH 6noreHOB npHBOA^T k TOMy, hto b hhx HCKAionaeTcn B03M0>KH0CTb 
yBeAHneHHH tpoc})hocth ecTecTBeHHbiM nyTeM. OayHa, b tom nncAe napa3HTOB, 
KpaHHe o6eAHeHa. B npHHunne auHAOTpoc})Hbie 03epa He pa3BHBaiOTCH b onpeAe- 
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OcHOBHbie THnbI 03ep 


The main types of lakes 
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Mx 
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M a 


2.3. Hanbojiee 3BTpo(})HpoBaHHbie (6e3 Bbi- 
pa>KeHHOH AHCTpOCjjHKaUHH) 

3h 


2.4. 3BTpo(})HpoBaHHbie AHCTpo^npyiomHecH 
2.4.1. Xao6opycoBbie 

3a 


2.5. 3BTpo(})Hbie 

3 

AHCTpO(})HbIH 

3.1. ,H.HCTpO(})HpOBaHHbie 
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3.2.1. OnyHeBbie (nojinryM03Hbie jiaM6bi) 
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FIpHMeqaHHe. 03epa ancTpo^Horo THna h AHCTpo^npyiomHecH no CTeneHH 
ryMHt^HKauHH noApa3AejiniOTcn Ha ojihto-, Me30- h nojiHryM03Hbie. 


jieHHOM HanpaBjieHHH h cymecTBeHHO oTjiHqaiOTCH ot AHCTpoc})Hbix boaocmob 
npe>KAe Bcero TeM, mto hx HH3KOTpoc{)HOCTb HBjineTCH pe3yjibTaTOM hcxoahoto 
coctohhhh. Ilo3TOMy b cxeMe 3th 03epa noMemaiOTCH 3a npe^ejiaMH KpyroB, t. e. ohm 
Bbl^ejlHIOTCH B CaMOCTOHTejlbHblH THFI, He CBH33HHbIH HenOCpe^CTBeHHO C ApyTHMH 
THnaMH 03ep. Akimbhoc h nocTOHHHoe BMemaTejibCTBO qejiOBeKa b 3th 03epa 
(BHeceHHe H3BecTH h MHHepajibHbix yAo6peHHH h np.) MO>KeT npHBecTH k Hcxyc- 
CTBeHHOH, HO, BepOHTHO, BpeMCHHOH 3BTpO({)HKaUHH. 

Ha Haul B3TJ1HA, 3BOJHOUHH OCHOBHbIX THnOB 03ep npOTCKajia CJieAyiOUlHM 
o6pa30M. HcxoAHbiM TunoM Bcex 03ep nocjiy>KHjiH nepBuqHbie ojiHroTpoc})Hbie 
BOAoeMbi. Ot hhx 6epyT Haqajio opTOKjiaAHHHOBbie 03epa, KOTopbix cpaBHHTejibHO 
mhoto Ha KojibCKOM n-Be h KOTopbie 6jiH>Ke Bcero ctoht k hhm. Pa3BHTue opTOKjia- 
AHHHOBbix 03ep npoTeKajio b Tpex HanpaBjieHHux. IlepBoe H3 hhx cbh33ho c npo- 
ueccoM 3BTpo(^HKauHH 03ep. OTOMy npoueccy 6bijiH noABep>KeHbi b nepByio oqepeAb 
MeHee KpynHbie h pacnojio>KeHHbie io>KHee o3epa. Ohh 3BOjuouHOHHpoBajiH b 3BTpo- 
(J)HpOBaHHbIH THn BOAOeMOB, HaqajlbHOH CTyneHbK) KOTOpbIX HBJ1HIOTCH Me30Tp0(})Hbie 
03epa. BTopoe HanpaBjieHne pa3BHTHH o3ep 6buio CBH3aHO c npoueccoM ahctpo- 
4>HKauHH. Te H3 opTOKJia/tHHHOBbix 03ep, b KOTopbix c caMoro Haqajia npeHMyme- 
CTBeHHOe pa3BHTHe nOJiyqHJIH npoueccbl AHCTpO(f)HKaUHH HX 60 JI 0 THbIMH BOAaMH 
h opyAeHeHHH, nepeuuiH b ojiHroTpoc{)Hbie AHCTpoc^npyioutHecH 03epa, a nocjieA- 
HHe — b 03epa AHCTpocf)Horo THna. TpeTbe HanpaBJieHHe sbojhouhh opTOKJiaAHHHO- 
BblX 03ep Be^eT K BOAOeMaM OJIHTOTpO({)HbIM 3BTpO-AHCTpO(})HpyK)mHMCH. Pa3BHTHe 
hx onpeAejiueTCH bo3achctbh0m AByx OAHOBpeMeHHo npoTeKaiomHx npoueccoB — 

3BTpO(|)HKaUHH H AHCTpOCjjHKaUHH. 

CneuH(|)HKa Kapejio-KojibCKOH jiHMHOJiornqecKOH o6ji., CBH3aHHau c hh3khmh 
TeMnepaTypaMH H H36bITKOM ryMHHOBbIX BOA, npHBOAHT K TOMy, qTO B 3TOM perHOHe 


534 




He y^aeTCH o6Hapy>KHTb nojiHoro 3aBepmeHHH npouecca 3BTpocj)HKauHH, uojxo 6 ho 
TOMy, KaK 3to npoHexoAHT b 6ojiee io>KHbix paftoHax. KpOMe Toro, b pazie cjiyqaeB 
C03AaeTCH B03M0>KH0CTb 6ojiee paHHero nepexo^a k AHCTpocjiHKauHH BOjioeMa, 
He3aBHCHMO ot ero tpo(J)hocth. B o6iuhx nepTax HaMenaeTCH Tpn HanpaBJieHHH 
pa3BHTHH 03ep: 1) «Tpa,ziHUHOHHbiH» nyTb 3BTpocj)HKauHH BOAoeMa c nocjieAyiomeH 
ero AHCTpocJ)HKauHeH; 2) HenocpeACTBeHHbifi nepexoA ot ojinroTpocjiHoro BO^oeMa 
k AHCTpo(J)HOMy; 3) pa3BHTHe BO^oeMa nyTeM OAHOBpeMeHHO npoTeKaioiunx npo- 

UeCCOB 3BTpO(J)HKaUHH H ^HCTpO(J)HKaUHH. 

TaKHM o6pa30M, H3Jio>KeHHbie Bbirne H3MeHeHHH (J)ayHbi napa3HTOB noKa3bi- 
BaiOT, hto OHa, Kan h bch rH/tpcxjiayHa, He CTa6njibHa, a H3MeHHeTCH h pa3BHBaeTCH 
B nOJIHOM COOTBeTCTBHH C H3MeHeHHHMH COCTOHHHH BOAOeMa. 3 th H3MeHeHHH 
OTpa>KeHbi Ha npe,zyio>KeHHOH cxeMe pa 3 BHTHH 03ep Kapejio-KojibCKoft jiHMHOJiorH- 
necKoft o6ji. Ha ochob3hhh stoh >Ke cxeMbi cocTaBJieHa Ta6jinua, OTpa>KaK)maH 
THnOJIOTHK) BOAOeMOB H CJ1 BJtCTBGHHO-BpeMeHHyiO CBH3b OTAejIbHbIX THnOB H KJiaCCOB. 
npH cocTaBJieHHH cxeMbi h Ta6jiHUbi npHHHTbi bo BHHMaHne npe>KAe Bcero B3rjiHAbi 
rHApo6HOJioroB, conocTaBJieHHbie c pe3yjibTaTaMH napa3HTOJiorHHecKHx Hccjiejio- 
BaHHH. TnnojiorHH 03ep ecTb b kohchhom HTore OTpa>KeHHe pa3JiHHHbix 3TanoB 
HX 3BOJHOUHH. 
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EVOLUTION OF THE PARASITE FAUNA OF FISHES IN LAKES OF THE KARELIAN-KOLA 
LIMNOLOGICAL REGION (IN CONNECTION WITH THE TYPOLOGY OF LAKE ECOSYSTEMS) 

E. A. Rumiantsev 

Key words', parasites of fishes, formation of parasite fauna, lake ecosystems 

SUMMARY 

Some general aspects and mechanisms of the formation of parasite fauna of fishes depending 
on the type and succession of lake ecosystems have been exposed by way of example of Karelian-Kola 
limnological region. The characteristic of the main types of lakes with allowance for parasitological 
data is given. The scheme of typology and evolution of lakes is suggested. 
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